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°1 *-a7]7l* Efo)n o l - oj^Aj^o] ^ ^Aljrofl cfl sfl ti> ^ 

!-^7l ti_V Aj^^V 30} Afl^cq ^ ^ § t±o]xQ $ 

AA ^ ^^l^lul,. "3^^ ^^M" ^-^^.cHlA^ #A> 
*H M*Hr ^ojol 0.7V Aj^-g-jiJ. ^^^o] 7};A 

#71 o|] sM^H ^-7] *fl 2^ 3#7HH M€ ^ 31 ^« 

^ ##*}^ 7>A>7]1- *^7l7l* Efo|xg ^7] « 0 >^ 

5. 5 

-f-A]7l7l, Ej-olxjJ ^7j 
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i%o)xQ ^# « 0 v^ g 0)1- ^-g-tb l-^l7l7l {Apparatus and 

method for detecting timing synchronization and ommunication device employing the 
same} 

i 2^r ^ofl ^ #^7l7l^ ^^oIji, 

£ 3^ l^Aloj)o|l 14^. ^6\xQ ^7] ^-^. £ oljl ( 

i 4^ i 3^ ^^l^r £12] 3##*H Cfl^fl E]-oj D J ^ofl af^ -g^ JL^ 

5L 6^r £ 5^ ^#^"^1^ 5. 1^ 3##*H tflsfl Bfojnj ^ofl n)-S. ^ s.^ 

^S^l E}o]n 0 l ^7]# ^#lf ^ ol^ Efolnj ^.7] 3 # ^ <*). yj-^ ^ o]% 
^ 7) 7) o\] SH^f. 
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<9> £ 1^ #Bfl^ Efojoj ^#^-^1^ ^^.^ojcf. 

<10> £ A]^ ^^-ol ( £ lo} ^o)vQ ^7] ^t^l^ *fl ISMq ^#71(101), ^1 1^1- 

^^71(102), 2^# ^1^71(103), 2^-1 ^#71(104) ZL^Jl 7}^7] (105)1- ^ 
«1W. 

<n> 1^ ^#7] (lOl)fe ^ ^ ^-^!JL(S(t))£l ^ ^1 Jisf ^ zj-zj- 

<i2> zl^zl, *fl 2S(-^^#7}(104)^ *{| 1^4J# ^1^71(102)3]- 2SH1-I- ^1^71 (103) 

*fl 1^ ^#7l(104)ofl <y^^ tiV ^ #3 *1<3^ Afls^ o^*} 

<13> HBlJl, 7>^1;7H105)^ 1SM^#7](101HH 3M*HH *fl 2^^#7l 

(104HH #^5} «V 4]^ o^o] sj^s ,mfl ^-.g. ol ufl, 7]-^7l(105)# ^--4 

t!" #3(Y k )£ 1^ ^-rf. 

<14> 1] 



<15> ^7^, Xk ^ ^3L°)JL, X k -i/2 ^ ^#^?_> *1<£€ ^Jro),}. 

<16> ojE^V, ^Sfl Bfolnj ^ 7 J 3^.^- ^SJ-*V Afl^^o^ 7>^ €" 

E^-olnJ ^^s,]^^ o^7ls>^ EM^l ^ 7 | 7 |. 
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^]7} A A A>-g-£]H.S ( ^o] ^sfl ^cf. 

<19> tt)-^, B^-o]n o l A>-g-S]^ ^«.^o. ol-g-^H E}- o] nj 

^ £^7} Tfl^r 7^^] 

r <20> -S- o)D] ^-^^1 E^-Olnj ^ ^f^lS-^Ei 7>c]-«) E^-O] nj ^l*-"^ 

~<21> i^o] c^s ^.^ ^ E+Olnl ^. 7]m - ol^ AflS.^- ^-jt^^o. 3 

<22> Aj-7] 4=-3-g- ^^ 7 ] c^H, ^-A]7l7]ofl^ Ojs^jrcq ^o]^ ^ 7]# 3 

#*H &oH, £uL, ^"71 o^AlJro} ^ 

oj^tiVo]- 34-^)1- 3#*Rr 1^ ^#7); ^71 nj-^Eii^Ei 
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44HH ^"71 2441 3#7HH 3)-^^- #A>S}-0} 7fAl7) 

^«l*Rr 3* *#°-3. ^ f-^7l7]-g- B}o]n o l %%#x}7\ A}^A . 

<23> gc^ Aj- 7l cf^- -S-^-g; ^3T]-7l $1*H, f-^l7l7lo]lAi ^S^JlS] S-yj^ 

##*K=- &°H, ^7l 4^*4 si^^-ofl cfl^H ^-4 

*fl^ -f"4*l 71 71 W ^ 7 fl2l tfl^#^B|; Dl^-S.^^ ^ ^- 7 ] 

^JlS] ^^4 S1^«^. ^ ^B\^S}^ ^7-flSl nl«-3}Ei; ^ 7 | ^o^jt^ 
E-l^Ei <a4M3*4 *1^« Z|Z| ^^«>o> 5j.c-.j-. 3#<5H- ISf^ ^#71; 

^"71 nl^EiiMMM -g^*4 zj-z]- og^«> 0 > 3j-^# 3#e7}^ all 2 

441 3#7l;^ ^"71 12)-^^#7H1^ 44HH ^-71 Tfl 244! 3#7HH 3 

441 « #^}^ M*H=- 7>^>7l;# ^ ^^1 -7171-8- 4 

^ ^71 ^#^17} ^1^^4. 
<24> ^"71 a CfS. S.^o. ^^]. 7 l $}*H, ^Al 7l7Hl^ o^Aj-gro] ^o^l ^ 

7)1- 3#*Hr ^Hl 5a<>H, og^A]^^ ^jjL^E-l ^>7l <y^J:oll « a]- Aj-g-ZjL 

#3*Rr 3* 7}7]% 4ol^l ^ 7 1 ^#^7> ^£4. 

<25> 4^^711, # 7 | 7 ) 7] ^ ^olnj Jg. 7 ] Aj- 7 ] ^A]-^ aJ^« 

4 *H4^£-3 44 aV^l^Ai ?! ji, ^Ajjrsj Aj^^-iq. s^aj «.o]1a-} # 

l^*Rr 4°l D o 1 ^-71 ^^^1^5] ^^«.ol Z|-Z| tiV 

^l^l^ ^1Jl» 4311- 3#*Kr 143} ^#7l; >S-7l 4°1 ^ -2-*!- 3# 

^ AlJrS}- §^ Al^l- <^<5H 243} ^#71;^ 

^>7l ^1 13X|-^^#7HlA-l 431 ofl^ ^"71 *ll 2441 ^#7loflA-l sj-^ofl ^ 
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3 31^1- 7>A> 7 ];1- ^wl^-cf. 

7)1- ^ofl S^A-I, ^-7) ^^Jro} ^^«jz). Sl^«o} ^Jr-g- z|z| *V 

^-tt^HH ^ ^7jl;# S.^}^ ^-ir -f-A] 71 7] 

-§- Ej-°l n <J ^7] ^#«J-^ol Tfl^^cf. 
<27> ^7lAj, Aj- 7 j 7|]^r 0.5<y 3 °1 «f^^*>^. 

<28> Aj-71 t£ Cf^ -iL^-g- ^^ >7l ^f^, ^Aljro] 3Xj-^5.^ <y^A] 

BH* 6 1 -§-7] flr^-g- AlJrjL -fr^*Rr Ej-ol^l ^71 ^-71 Bj-olnj 

^*Hfr ^#H}oln o l AV 7 1 EH 1 ?} ^^«-ofl o} gfl ^o] nj ofl a-1 <y 

^l*Kr ^}o)E] i^Rr *}t= -f-^l7l7]7f 

<30> £ 2^ 7171^1 M^olci-. 

<31> ^i^, ^-Al7l7l (1 )^ Efolnl ^#^-(200 2L^r 300), Z\)o)£\ 



23-7 



,1020010006517 2001/3/2 
-¥-(2), 3#EHn o i £3-^(4)* X^cf. 

<32> Qtt°)*Q ^ «-( 4 )^ Efo]nl (200 300)3.^3 E)-o}tg 

<33> $}o]B\ ^#«-(2)^ ^# E^-o]n o l ;i^Jf(4)ofl oj *fl Bfojnjo,)^ oj^Jif 

<34> B^olnj -g-7l^#-^-(200 300H1 -£ 3 ^ £ 5# ^KnS}^ ^W-. 

<36> %51i5}T£ , Bfoj^l ^71 3 *1 ( 200 ) ^ 1=W ^ ^ ^#^1 

(10), ^ lsHJ 3 #71(203), *1] 2^ 3*71(206) ^ 7>^>7](207)1- falt^. 

<37> ZLElil, ^Hj-^ ^ E^-Ojnj ^#^(10)^ #^<yofl '^^l 

^EflcH]A^ ^ E^-o]nj ^ ^#^-^-(^-^ 042903, #€^ 1999.10.05) 

°fl oi^ ^-^-5.7.^ icfl^^-2f^Ei(201), *ll 2cfl^-^2f^Bl(202), ^ 3^tH 

(204) ^ Tfl 4^ Ei (205)1- ?«lt4. 
<38> <*|7HH, 2tfl^-f-3f^E^[h(f)€^;(201, 202) m ^^1 ^S.*] ^^Hr ^o] 

^ 3 #71 2] 211^ *lE}(jiter)» 3-^1 71 7l 3tb 3-2-3*1, ^-8: 

o>u|cl-. 

<39> ZL^JI, ^113, 4€^[hd(f)€^;(203, 204)]^ °}^3.ZL n| «-^-^o] 

e^oIji cl^^ ^ofl/^ a_V xl^s)s. ^wlE(Hiibert) 

< 4 °> S(t)^ ^tfl^ ^^Al^olcf. OJ^AlJr S (t) ^ *llltfl^2Ha 
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Ei(201)°fl 917}A}?}JI, ^ ^Jg-£ ^tflo^^E-) (202)^1 ^]7M^1tq.. 
<4i> oH, ^1 i ^ ^ 2cfl^ ^^(201, 202)2] Xlr, Xli^Jl, ZL ^± 

^IJl Xl = Xlr + jXli7> ^rf. 
<42> *)1 lsHS^ #71(203)^ *l) lcfl«3#*r€ El (201)1- ^ ^lJl(Xlr)^ 2tfl 

^*^b|(202)# ^ 4!J:(xii)# <un^} ^HNS 

<43> *fl ltfl^-f-3)-^B|(201)- ^ »1 2tfl«^5Jf^El(202)» ^S(Xlr) 

21- ^lJL(Xli)^ zj-zf *J| 3^(203) £ *fl 4^e^(204)# 7f*} ^ ^]JL(X2r )2}- ^ 

.. 4 1 ^JJ:(X2i)S #^^nf. ZLBlJl, ZL ^-i ^IJL X2 = X2r + jX2i7> ^cf. 
-<44> *)) 2^ ^#71(206)^ 3^(204)* ^ -tlJL(X2r )2j: *fl 4^ El (205)* i- - 

<dJL(X2i)# <g.^°> J*$|* 
#S5> 7>a>71(207)^ afl lSf-M #7l(203)oll a-1 s^Wi z\] 234^1 ^#7l(206')21)3)oll' 

<46> 71-^:71(207)0)1^ #^=) ^]Jl(Y)tt ^r^l 22}- zj-t}. 
<47> [^*J-Ai 2] 

<48> T45f^, ^Jl(X1)2] 5j-^o)lA^ ti> Aj^. oj*} A]^(X2)2l Bjfl ^O.^ 
^ El-Olnj ^. 7l# ^ o^] s)^ 

<49> ZLE-| JELjjL , £ 3^1 ^2} tif^-a)^ ^ l^AHo)] oj-^. EH 1 *} ^#^0)] 

21^, 71^2] El-olnl ^ oj-g-*}^ ^0]^ ^#^1# ^ ol 
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<50> £. 4^ £ 3^1 ^##*1<4 S. 15] ^#^H1 tflsfl E^ojnj ^^ofl oj-s ^ 

-§- q-E}^ jto] zLEfl5Loirf. 

<5i> al^oflAi^ ^2;^o.^ 64QAM(Quadrature Amplitude Modulation)^- 

*VJL fi= (roll-off factor)7> 0.185. 3-§-£)&tf. 

^ 3##*HH £171] ig-^-g- ^ 

<53> D^W, ^Eflo} ^^^icnl t))gf) ^7l^#^^- iicf- -§-o}^7fl 1- ^ ojcf. 

<54> £ 5^ 2^^^^ tr}-^ E^nl ^7] £ .g^*] o] .g^^o] c}- . 

<53?>5)-ffh jE^-g; ^HS}^ , h}o1^i ^71 ^#^1^ 7>H.u1 (Gardner) s^l^ o.^ 

(20), X] lsHN ^#7l(303), ^ 243 ^#7l(308), 7ti^^7] (309) ^ 7Kr7| (310)» 
< 206^1^}. 

<56> 7KELM H}o]n o i ^ ^#^1(20)^ G.Karam, V.Paxal, M . Noenec 1 aey°l] ^*fl *flX| 

'Lock Detection for Timing Recovery (IEEE International Conference on 
Communications vol3. June 1996 )°(| 7flA) 5 H ojcj-. 

<57> ZL^JH, 7>^M Efoluj (20)fe *fl l*}^^r X]<$7) (301), 2«M3^ 

*1<27](302), a|) 3^1- ^1^71(303), *]<37l(304) , *1] 17R>71(306) g X] 

27>^;7l(307)l- ^Hl*>Cf. 

<58> 7>=u| t%o)tQ 3##*l(20)ir ^t^AS. ge| ^71 ^#^]olcf. 

<59> X) isH3 ^#71(303)^ ^^Als^l i 2«HJ1- 

71(301, 302)1- -f-^tr °J3^r 2Mq« 3#^r. 
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<60> BEtl, 23**1 ^#7] (308)^ <a^Al^^ -g^^M *fl i g 3 ti]-^ l-^]^7l 

(301, 304)1- f-3**H 3" ^l^l^ ^Sl- ^^JISI- ogaAi^o^ ^^^.ofl 

*1 *0 2 4^1-^1^71(302, 305)1- f-3**M & ^1-*1<S€ ^l *\^r*l3L 

<6i> *)] 3#7l(308HH sf^-1^ 7414- ^#7l(309HH 7^1^(0. 5)7> 

^cf. c^H^, 711^^171(309)^ *}SLK\7} Af-g-Sj ^ &t}. 
<62> 7><i>7l(310)^ 13**1 ^#7l(303)oll a-J 3**MH 31^^71 (309 HI Ai # 

3€ 3**11- ^Vtlr*. • - 

<63> nel^, 7><+7l ( 310 )S^-Ei cf-g-o} 30^ S<g5]^ #^^!Jl(Y k )7> 

<64> 3 ] 

J*= V* " Uit+1/2 "^-1/2) ft+lfl " ^-1/2)* 

<65> 3<*H, X k ^ <33 {li°U, X k+1/2 fe ^l"^^ Aj^olJl, X k -i/2 # 

<66> I*eH, £ 5^ Efolxg ^7l #^A1^ AflS.^^o) ^ofl^ til 

-ai-^ &4 3^ sj.cqs g-Xj.^. S}^ Efoln] ^ 7 ] # 3^ - o^Tfl 

<67> £ 6-£ £ 5^1 3##*ls* £ 121 3##*H tflsfl E^-^l ^ -2-*Hl #^ ^ 
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<68> £ 6 ^ Q2i^o_3- QPSKCQuadrature Phase Shift Keying) -§- ^-g-^j-ji f-^. 

S ^(roll-off factor)^ 0.3^1 ^-f°lcf. 

<69> £ 5 o} ^.ojnl £.*> 7 > 0<y ^3*1 36J|A1 ^Sfl£) ^^^-^l^cf c] 3. £ 

<70> -g- ^-^^ ^Al^oll ^3*1 ^- sfl ^1^1 <$±r 

<7i> nq-^i, ■& ^°1H ^*Rr ^lt!: Hfltfls ^ 

eW*8 *7l* ^ 

<73>^^, Afl^ ^-JL^^o. 3_g.*M d ^^Tl) Efo]nJ ^. 7 ]= ^ clef. 
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1] 

43 ^#71; 

^-71 lsH^f^HH 43 A o V 7l all 243 ^#7lofl^ Z^#^ 4^ 

» ##*H #3*Hr 7V>t];7l;« ^W^Rr 31- ^H8-°S S}^ ^7171-g- ^ojnj ^. 7 ) _ 

I^T 1 * 2] 

<y^jH4 ^^4 Sl^^l ^fl*H ^ ^4 ^^17171 
Ul^^o) ^f-^-i- Z>J7 ( A o V 7 ) ojB^jro] S^^* Zj-Zf ^E^ 

^"71 Cfl^f-Sj-^EIS^-Ei ^^§-4 Z]-Z^ 9j^«lo> 4^1- 

*Rr 143 3 #4; 
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#7l A i433#7HH 3#£ 4^1*1 #7l 24^-1 3#7HH 4^ 

« ##*H #3*Rr 7>>iV7l;« ^l^Rr ^Og ^ f-A] 7l7l-§- El-olnj. ^7l 

3##*1. 

3] 

^ ^#3^ S}-^S.«E1 A o V 7 ] ojBjAlJrofl tfl^fl ^ ^#^-7_> OVB1 ^ # 

*Kr 7171-g: Efolnj %^*] . 

[^.^ 4] 

3%H1 $1°]*), 

#71 ^^^l^Sl ^#-g-2]- Zl-Zl- tiV^^^l 

jM <^r^£4 ^#£-°lH ##*H #^*Rr ^oln 0 l ^> 

#71 <a^^l^ Aj-^«^ 5l^«ol zfZj- Aljrt- oj^g W ^ 

3#*Rr *ll 22H3 ^#71;^ 

#71 Tfl 1^^#7H1A-1 #71 2SHN ^#7H1A-1 £ ^ 
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<H1 ±^ «£#tb ##*V£r 7>>L>7l;» 7«l*Rr 3* ^o.^. ^ 7 ] 

5] 

^7|; 

#7] .^AlSSl sj^^-ofl cfl«H # *l<3^l7l7l 2«H1# *1£ 

71; 

#71 *H 1*> ^1- xl<g7H^ ^cgs} Alsil- 4Al ti> #^7> x]^Al7l7l ^tb 

3<£Hg# ^1^71; 

#71 ^ 2*} ^1- *l<37H]Ai ^1^^ AlJM- CfX| til #-i-^# ^l^A^l7l 

^1 4«>#1- *l<37l; 

#7l S^^l^ €^^-<HH #71 2)1 3i£#!: *]£7HH ^l^sl Al^l- 
71 W ^11 17>#7l; ^ 

#71 ^^JL^I #71 4 4<£#1; *1<£7HH Ajjr^- #A>^|. 

71 ^ 211 27>#7l# if-<5Rr 3* ^ S}^ ^ 7 l 7l ^ e}o1 

6] 

#71 31-Hr 0.5^1 ^-i: s-^io.^ f-^] ^l-g- ^o^i 
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7] 

^7} o^+l^cq ^^^-3). ^^«o^ A1JT- z|z| aV^o^Al^Ai 3%<%M. 

^^-AlS^ ^^€"4 ^^^"^ A] if ^ ^ ^jO^Al^A^ Aj- 7 j Oj^A] 

5l<X ^^^-ofl^ ^Aj-^c^ 3#5Kr x] 2sH£)3#3:Xl; 

* [^T 1 ^- 8] -*^4 

XI 7*<H1 5a<H*1, 

Xl^ 0.5^] 3* 7171-g- ^0}vQ ^- 7 j 

9J 

*7l 

-8-71 Efoluj ^ 7] ^#«-5.«.Ei Efolaj ^ 7] Aljrofl o]^^^ Aj- 7 ] 

oj^A]^- 3#E}-olnJ o. ;g;^Rr ^#El-olnl ^ ^ ; ^ 
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10] 
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